BAckground: hepatocellular carcinoma (HCC) is a very frequent tumor. Screening for the disease is effective, but the prognostic factors are difficult to evaluate.
INTRODUCTION
Hepatocellular carcinoma (HCC) is the sixth most common type of tumor in the world (1) . However, its epidemiological characteristics, incidence and risk factors vary among different geographical settings (2) (3) (4) . Chronic hepatitis B virus (HBV) infection is the main risk factor in Asia and Africa, while in Western countries (including Spain) and in Japan, chronic hepatitis C virus (HCV) infection is the main risk factor for HCC (5) (6) (7) (8) (9) (10) .
In over 80% of all cases, HCC develops in a cirrhotic liver. As a result, cirrhosis is considered a preneoplastic disease (11, 12) , and is the main predisposing factor for HCC (13, 14) . The incidence of HCC in these patients ranges from 1.5-6% annually (2, 15, 16) , but tends to increase (17) . An incidence of 8.6% has recently been reported (17, 18) . The characteristics of these patients are ideal for semestrial abdominal ultrasound screening protocols (13, 19) , since this is a well established target population in which noninvasive and low cost techniques allow us to offer potentially curative treatment (9, 18, 20) . In the best series, the diagnosis of HCC in its early stages affords survival rates of up to 70% after 5 years (21) . However, there are still patients who are diagnosed with cirrhosis after the detection of HCC.
A number of risk factors for HCC have been identified, such as age, the male sex, HBV infection, and altered alpha-fetoprotein (AFP) levels (6) . In our setting, chronic hepatitis due to HCV infection is one of the main factors. However, the prognostic factors at the time of diagnosis Factors related to survival in hepatocellular carcinoma in the geographic area of Sabadell (Catalonia, Spain) The objectives of the present study are: a) to determine the epidemiological, clinical, therapeutic and evolutive factors of HCC in our setting; b) to compare survival among patients subjected to screening versus those without screening; and c) to assess the prognostic factors for survival in a cohort of patients diagnosed with HCC.
MATERIAL AND METHODS

Patients
We prospectively included all patients diagnosed with HCC between January 2004 and December 2006 in the Hepatology Unit (Corporació Sanitària Parc Taulí, Sabadell, Catalonia, Spain) (recruitment population 400,000), and subjected to follow-up until February 2011.
The patients were classified into two groups according to origin. Group A consisted of patients mainly derived from our outpatient clinic, diagnosed with cirrhosis and enrolled in a screening program involving semestrial hepatic ultrasound exploration and AFP determinations. Group B in turn comprised patients not enrolled in the screening program (underlying liver disease was not known, the patients had been lost to follow-up, or the latter had been irregular) and who were referred to our Unit from the primary care centers of our reference area for the study of liver lesions detected as a result of imaging explorations, following confirmation of the diagnosis of HCC.
Study variables
At the time of diagnosis and inclusion in the study, we collected epidemiological, clinical and laboratory test data, as well as information referred to the type of treatment provided. Follow-up was continued until the end of the study, loss to follow-up, or death (with registry of the cause of death).
The diagnosis of cirrhosis was established from the clinical, laboratory test, ultrasound and/or endoscopic data, or according to histological criteria. In all cases we investigated the etiology of the underlying liver disease, with serological testing for HBV and HCV, and the evaluation of iron metabolism, alpha-1-antitrypsin, ANA and AMA autoantibodies, and history of alcohol consumption (g/day). Baseline liver function was scored according to the classification of Child-Pugh (22) and the model for end-stage liver disease (MELD) developed by the Mayo Clinic (23) .
The diagnostic criteria for HCC were those established by the European Association for the Study of the Liver (EASL) (24) : compatible biopsy findings, two imaging methods with consistent findings in lesions < 2 cm in size, one imaging method with consistent findings in lesions ≥ 2 cm in size, and AFP > 200 ng/mL.
Once HCC was diagnosed, we determined whether the patient was enrolled in a screening program, and whether this conditioned differences in tumor size, treatment possibilities, prognosis and outcome.
Treatment for HCC in each patient was decided by the tumor committee according to the criteria proposed by the Barcelona Clinic Liver Cancer (BCLC) staging system (19) . Two management groups were established: potentially curative (resective surgery, liver transplant or percutaneous treatment) and palliative (embolization or symptomatic treatment).
One month after percutaneous treatment, liver MRI and abdominal ultrasound were performed -tumor ablation being considered in the absence of signs of persistent tumor. Evidence of persistent tumor in any of the tests performed was taken to represent partial response. Lastly, disease progression was defined as the observation of lesion growth or the appearance of new lesions.
Statistical analysis
Data analysis was performed using the SPSS version 15.0 statistical package. Bivariate analysis was based on the Chi-square, Student t and Mann-Whitney U-tests, and Kaplan-Meyer survival and Cox multiple regression analyses were performed. Continuous variables are reported as the mean and standard deviation (SD). Variables showing a non-normal distribution are reported as the median and range.
RESULTS
Baseline demographic and clinical characteristics
A total of 110 patients were diagnosed with HCC, of which 77 were men (70%). All were cirrhotic. The mean patient age at the time of diagnosis of cirrhosis was 65.8 years (SD 11.2). The most common etiology was: chronic hepatitis due to HCV infection (56.1%), followed by alcohol abuse (25.1%) ( Table I) . At the time of diagnosis, 17 patients (15.45%) presented alcohol abuse (> 60 g/day), 4 had intakes of 20-40 g/day, and the rest consumed less than 20 g/day or were abstemious.
Characteristics of the patients diagnosed with HCC
Fifty-six patients were subjected to screening (51%). The mean age was 69.72 years (SD 10.3). Seventy-six patients (69%) suffered mild liver failure (Child-Pugh grade A), 30 (27.3%) presented moderate liver failure (Child-Pugh grade B), and 4 (3.6%) suffered severe liver failure (Child-Pugh grade C). The mean MELD score was 10.14 (SD 3.17). As regards the complications of cirrhosis, 74 patients (67.3%) had not suffered clinical decompensation. Among the decom-pensated patients (36 cases), the most frequent cause of decompensation was ascites (26 patients, 72.2%); of these, 5 (19.2%) had presented spontaneous bacterial peritonitis (SBP). In turn, upper digestive bleeding (UDB) secondary to portal hypertension was recorded in 12 patients (33.3%), and 7 subjects (19.4%) had suffered at least one episode of hepatic encephalopathy (HE). Sixty-four patients (58%) presented endoscopic and/or clinical criteria of portal hypertension. There were no statistically significant differences in baseline characteristics between the two groups, except as regards the presence of portal hypertension (Table I) .
HCC was diagnosed in 57 patients (51.8%) based on histological criteria (group A = 29 and group B = 28), in 38 patients (34.5%) based on two imaging methods with consistent findings (group A = 24 and group B = 14), and in 15 patients (13.6%) based on one imaging method with consistent findings and alpha-fetoprotein > 200 IU/L (group A = 3 and group B = 12) (p = 0.03).
Characteristics of HCC at diagnosis
Seventy-six patients (69.1%) had a single lesion with median size of 25 mm. Ten patients (9.1%) had two lesions -the median size of the largest being 25 mm versus 17 mm for the smaller lesion. Of the remaining 24 patients, 20 (18.2%) suffered multifocal HCC, and 4 (3.6%) presented diffuse disease.
In reference to whether screening had been performed or not, 43 patients (76.8%) in group A had a single lesion, versus 33 patients (61.1%) in group B. Two lesions were detected in 5 patients (8.9%) in group A and in 5 patients (9.3%) in group B. In turn, multifocal HCC was observed in 7 patients (12.5%) in group A and in 13 patients (24.1%) in group B. Only one patient (1.8%) in group A suffered diffuse HCC versus 3 patients (5.6%) in group B. The difference in relation to the number of lesions was not statistically significant (p = 0.25) (Table II) .
Based on the BCLC treatment criteria (17), we evaluated whether the malignancy met criteria for treatment with curative intent (defined as 3 lesions measuring under 1 cm in size or one lesion under 5 cm in size) or for palliative treatment. In group A, 40 patients (71.4%) were found to be candidates for curative therapy, versus 26 patients (48.1%) in group B (p = 0.011).
A total of 66 treatments (60%) were carried out with curative intent: radiofrequency ablation in 33 patients (30%) (69.7% in group A and 30.3% in group B), alcoholization in 23 patients (20.9%) (61% in group A and 39% in group B), proposed liver transplantation in 6 patients (5.5%) (33.3% in group A and 66.6% in group B), and surgical tumor resection in 4 patients (3.6%) (25% in group A and 75% in group B). In turn, 44 treatments were carried out with palliative intent: arterial embolization in 18 patients (16.4%) (38.8% in group A and 61.2% in group B) and symptomatic treatment in 26 patients (23.6%) (34.6% in group A and 65.4% in group B) - of which 13 suffered portal tumor thrombosis. Treatment with curative intent was provided in 71.4% of the patients subjected to screening (group A) and in 48.6% of the patients without screening (group B). In turn, palliative treatment was provided in 51.8% of the patients not subjected to screening and in 28.5% of the patients who had undergone screening. In the 56 patients who underwent percutaneous treatment, controls were made after one month, based on two imaging techniques (abdominal ultrasound with contrast and liver MRI), showing evidence of tumor ablation in 43 cases (76.8%). Of the remaining 13 patients, 8 (14.3%) showed partial remission after the first percutaneous treatment, 3 (5.4%) suffered disease progression, and in two cases the response could not be evaluated.
Patient outcome
At the end of the follow-up period, 87 patients (82.1%) had died, 19 (17.9%) were still alive, and 4 (3.6%) had been lost to follow-up. In group A, the median survival was 2.67 years (1.07-4.28), versus 1.75 years (1.02-2.5) in group B.
The main cause of death was liver failure, recorded in 47 patients (54%), secondary to either HCC (34 patients, 39%) or advanced-stage cirrhosis (13 patients, 15%). Death was a consequence of the complications of cirrhosis (spontaneous bacterial peritonitis, upper digestive bleeding, hepatorenal syndrome, infections) in 24 cases (27.6%), of causes unrelated to the liver disease in 5 patients (5.7%), and secondary to the applied treatment in 3 cases (3.4%)(post-embolization liver failure in 2 patients, and postoperative complications in another). The precise cause of death could not be established in 8 patients (9.2%).
The median overall survival was 1.99 years (1.14-2.84), versus 3.48 years (1.79-5.17) and 0.9 years (0.66-1.14) among the patients subjected to curative and palliative treatment, respectively (p < 0.0001) (Fig. 1) .
Tumor size at the time of diagnosis conditioned survival. Specifically, in patients with a tumor size of ″ 30 mm, the median survival was 2.98 years (95%CI: 1,9-4,1), while in the case of lesions measuring 30-50 mm, survival was 4.65 years (95%CI: 0.87-8,43). Lastly, in those tumors measuring ≥ 50 mm, the median survival was limited to 0.73 years (95%CI: 0.46-1) (p = 0.000).
On analyzing survival according to liver function, the patients with mild liver failure (Child-Pugh grade A) presented a median survival of 2.46 years (1.62-3.3), versus 1.22 years (0.74-1.71) and 0.15 years (0-2.21) in the patients with moderate (Child-Pugh grade B) and severe liver failure (Child-Pugh grade C), respectively (p = 0.021).
Regarding the complications associated to the liver disease, only ascites was found to be a significant factor for survival. The patients with ascites presented a median survival of 1.1 years (95%CI: 0.74-1.46), versus 2.37 years (95%CI: 1.78-2.96) in the rest of the subjects (p = 0.015). A history of other complications of cirrhosis (hepatic encephalopathy, UDB or SBP) did not modify survival.
Likewise, no statistically significant differences were found on analyzing other factors such as sex (p = 0.36), age under 65 years at the time of diagnosis (p = 0.21), or the cause of cirrhosis (p = 0.53).
The multivariate analysis considered those factors found to be statistically significant in the univariate analysis: degree of liver function, screening, tumor size, and the treatment provided (curative versus palliative). Ascites was not included, since clinical liver function as deter- 
DISCUSSION
Cirrhosis is the main risk factor for HCC, regardless of the underlying etiology. In our series, all patients were cirrhotic. The most prevalent cause in Europe is HCV infection (25) . Over one-half of our patients presented HCV infection, associated or not to alcohol abuse. It is interesting to note that in our setting, the incidence of hepatitis B infection remains low, as has been reported elsewhere (9, 18, 26) . Other data such as the recorded male/female ratio (2.3/1) and mean age at the time of diagnosis of HCC are in line with the findings of other studies carried out in this area (5, 9, 18, 26) .
The inclusion of cirrhotic patients in screening programs for HCC has been recommended for years. High alphafetoprotein levels are considered to be a risk factor for the development of HCC, and have been related to tumor size. Elevated AFP levels are also regarded as an independent predictor of HCC mortality in patients with cirrhosis due to HCV infection (27) , though they are of little use in establishing an early diagnosis of the disease (28) . In the present cohort, only 20% showed AFP elevation at the time of diagnosis. It has been questioned whether screening can improve survival. However, such programs have been shown to be able to detect smaller lesions, and this in turn allows the provision of treatment with curative intent (7, 10, 29) . Consequently, screening indirectly contributes to lessen patient mortality. Our findings support this idea, despite the impression that patients with intermediate tumor sizes (3-5 cm) show greater survival. We think that this may be due to the small and less homogeneous nature of this group of individuals, which implies a much larger confidence interval than in the patients with small tumors, where the sample is larger (55 patients) and more homogeneous.
Another well known factor influencing survival is the degree of liver failure. The clinical guides recommend screening in Child-Pugh grade A patients, but not in ChildPugh grade C cases (19) . Uncertainty is greater in the case of patients with moderate liver failure (Child-Pugh grade B), though survival appears to improve when screening is applied in such individuals (30) . Our own findings support this assumption. However, since the tumor directly affects liver function, it is difficult to establish whether mortality is attributable to cirrhosis or to tumor growth; these parameters therefore have been jointly analyzed.
The independent predictors of survival in our study were found to be the type of treatment provided (curative intent) and the degree of liver function. Their importance has been recognized by many of the HCC staging classifications, such as the BCLC or the Cancer of the Liver Italian Program (CLIP), and even by systems outside Europe, such as the Japanese Integrated Staging (JIS) classification (31) .
Although tumor size was not statistically significant in our study, it was identified as a clinically important factor used to determine staging and treatment for HCC.
In conclusion, in patients with hepatocellular carcinoma, the degree of liver function and the possibility of prescribing treatment with curative intent at the time of diagnosis predict patient survival at the end of follow-up. 
